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α 値 誤差 値 誤差 値 誤差
0．1 56 1．8256 1．8268 23．64
0．2 59 7．2759 7．2769 25．45
0．3 59 7．2759 7．2765 18．18
0．4 70 27．2770 27．2773 32．73
0．5 69 25．4569 25．4572 30．91
0．6 69 25．4569 25．4572 30．91
0．7 77 40．0077 40．0086 56．36
0．8 78 41．8278 41．8286 56．36












α 値 誤差 値 誤差 値 誤差
0．1 43 0．0043 0．0043 0．00
0．2 43 0．0043 0．0049 13．95
0．3 51 18．6051 18．6050 16．28
0．4 51 18．6051 18．6050 16．28
0．5 51 18．6051 18．6051 18．60
0．6 59 37．2159 37．2159 37．21
0．7 73 69．7773 69．7764 48．84
0．8 69 60．4769 60．4770 62．79




































































































































































































































































































































































































param SetUpFS 'setup time FS' {PrecFS}; 
param SetUpSS 'setup time SS' {PrecSS}; 
param SetUpFF 'setup time FF' {PrecFF}; 
param SetUpSF 'setup time SF' {PrecSF}; 
param P 'processing time' {Job}; 
param C 'cost' {Job, Period}; 
param JBegin 'release time' {Job}; 
param JFinish 'tilne of delivery' {Job}; 
param R 'quantity of using resource' {RJ}; 
param RUB 'upper bound of resource' {Resource, Period}; 
param OTC 'resource excess penalty' {Resource}; 
set Si 
:= setof {j in Job, t in Period: 
(t <= JFinish[j] - P[j] + l) and (t >= JBegin[j])} 
(j, t)i 
set S2 {j in Job} 
:= setof {t in Perio(L: 
(t <= JFinish[j] - P[j] +i) and 
(t >= JBegin[j])} 
(t) ; 
set S3 {t in Period} 
:= setof {j in Job, s in Period: 
(s <= t) and 
(s <= JFinish[j] - P[j] + 1) and 
(s >= t - p[j] + l) and (s >= JBegin[j])} 
(j , s) ; 
set S4 {(j ,k) in PrecFS, t in Period} 
:= setof {s in Period: 
(s >= t + p[j] + SetUpFS[j,k]) and 
(s <= JFinish[k] - P[k] + i) and 
(s >= JBegin[k])} 
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(s) ; 
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s in Period: 






in Job, t in Period} 
{s in Period: 
t - P[k] + 1) and 
JFinish[k] - P[k] + l) 
JBegin [k] ) } 
and 
set S9 
setof {(j ,k) in PrecSF 
(t <= JFinish[j] - P[j] 
(t >= p[j] + l) and 
(t >= JBegin[j])} 








### Variables ### 
#var x {Job, Period} >= O; 
var x {Job, Period} binary; 
var y {Resource, Period} >= O; 
var MakeSpan >=0; 
### Objective ### 
minimize total cost: 
MakeSpan + sum{r in Resource, t in Period} OTC[r] * y[r,t] j 
# sum{(j,t) in Sl} C[j,t] * x[j,t] 
# + sum{r in Resource, t in Period} OTC[r] * y[r,t] ; 
### Constraints ### 
subject to bin '0-1 constraint' {j in Job, t in Period}: 
x[j,t] <= l; 
subject to JobSat 'Job Satisfaction' {j in Job} 
sum {t in S2[j]}x[j,t] == 1; 
subject to ResConst 'Resource Constraint' {r in Resource, t in Perlod} 
sum {(j,s) in S3[t] : (j ,r) in RJ} R[j,r] * x[j,s] 
<= RUB[r,t] + y[r,t] ; 
#subject to FSStd 'Standerd FS' {(j,k) in PrecFS, t in Period}: 
# x[j,t] - sum {s in S4[j,k,t]} x[k,s] <= O; 
subject to SousaFS {(j ,k) in PrecFS}: 
sum {t in S5[j]} (t - i) * x[j,t] + p[j] + SetUpFS[j,k] 
<= sum {s in S5[k]} (s -i) * x[k,s]; 
#subject to SS {(j,t,k,s) In S6} 
# x[j,t] == x[k,s]; 
subject to SousaSS {(j ,k) in PrecSS}: 
sum {t in S5[j]} (t - l) * x[j,t] + SetUpSS[j,k] 
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suDl{s in S5[k]} (s - 1) * x[k,s]; 
#subject to FF {(j ,t,k,s) In S7} 
#- x[j,t] == x[k,s] ; 
subject to SousaFF {(j ,k) in PrecFF}: 
sum {t in S5[j]} (t - 1) * x[j,t] + p[j] + SetUpFF[j,k] 
== sum {s in S5[k]} (s - 1) * x[k,s] + p[k] ; 
#subject to SF {(j,k,t) in S9}: 
# x[j,t] + SetUpSF[j,k] <= sum {s in S8[k,t]} x[k,s]; 
subject to SousaSF {(j ,k) in PrecSF}: 
sunl {t in S5[j]} (t - l) * x[j,t] + setUpSF[j,k] 
<= su:n {s in S5[k]} (s - l) * x[k,s] + p[k] - l; 
subject to AppDay 'Appointed Day' {(j ,t) in FlxedJobDatePalr} 
x[j,t] == l; 
subject to MakeSpanConstraint {j in Job}: 
MakeSpan >= sum {t in S5[j]} (t - 1) * x[j,t] + p[j] ; 
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